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REPLY 

Director of Japanese Patent Office 

1. International Patent Application: PCT/JP98/05676 

2. Applicant: 

Name Japan Science And Technology Corporation 

Address I'S, Hon-cho 4-chome, Kawaguchi-shi, 

Saitama-ken 332-0012 Japan 

3. Procurator: 

Name OGURAWataru 

Address 201. Ohno-Senkawa Bldg., 23-7, Kanamecho 3-chome, 

Toshima-ku, Tokyo 171-0043 Japan 

4. Date of Notification: 21.07.99 

5. Reply to the Opinion 

(1) The Examiner shows his understanding that the present invention is 
lack of novelty, since the subject matters of the present invention are 
already disclosed in JP8-301695A (Dl) and JP8-288582A (D2). 

The applicant restudied the disclosure of the present invention in 
comparison with each cited reference, and concluded that the present 
invention shall be regarded as patentable, since the novelty of the present 
invention is not denied regardless the Examiner's understanding. 

The applicant's understanding will be apparent by the following 
explanation. 

(2) Concept of the Present Invention 

The present invention is characterized by irradiation with a pulsed 
laser beam of wavelength different from absorption wavelength of rare 
earth and/or transition metal ion. This feature is disclosed at page 2, line 
26 in the specification and is not a new matter. Actually, pulsed laser 
beams of 800 nm. 1100 nm and 550 nm wavelength were used for the 
inorganic material including Eu-. Sm- and Ce3^ in the Examples 1-3. 
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respectively. 

1 ^ iccpr beam provides a very large 
Irradiation of condensed pulsed laser beam p 

material would be possible even after synthesis or heat treatment. 
Moreover, such the irradiation excites wavelength different from 
absorption wavelength, so that the photo-ener^ is transferred to the 
inorganic material through a multiple photon process. Since there is a 
threshold for reformation of an inorganic material, the inorganic materia 

. u . T^boto-enerev over the threshold is applied 
is reformed only at a part where photo energy 

,„ accompan.ment with the condensed .rradiation. As a result, the 
,„or.a„ic material can he .etched only at .nner parts wUh a„ intended 

three-dimensional shape or pattern. 

(3) Brief Explanation of the Cited References 

Either Dl and D2 discloses a reformation of a material by irradiation 

..vnthesis or heat treatment of an optical 
with hght during a process of synthesis or 

.1 U the absorption wavelength of rare earth 

material to directly excite it at the aosu h 

„etal or transit.on metal. In this method, it can not he expected to reform 
the material hy irradiation w.th li.ht heam after a synthesis or heat 
treatment process. Since a laser w.th a wavelength stutahle for each 
element ts necessarily used, a conventional laser is sometimes unavaUahle 
for effecfve reformation of the material account.n, a kind of an element 
.ncluded tn the material. In addition, reformation is Um.ted to a surface 
part or a whole hody of the material due to excitation of an absorption 
wavelength re„on, hut the inner part of the material can not he selectively 
reformed with an intended three-dimensional pattern. 
(4) Comparison of the Present Invention with Cited References 

,t is apparent from comparison of the present invention with the cited 
references that reformation of an inor.anic material by irradiation with a 
eondensed pulsed laser heam with a wavelength different from absorption 
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wavelength of a rare earth metal or transition metal is neither disclosed 
nor suggested in any of the cited references. According to the present 

A focf-nrp brines out tremendous functions 
invention, the above mentioned feature brings o 

and effects which are never expected from the cited references. 

Therefore, it is apparent the novelty of the present invention specified 
by the amended Claims is not denied in spite of Dl or D2. 
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AMENDMENT 

(based on Article 1 1) 

Director of Japanese Patent Office 

l.International Patent Application: PCT/JP98/05676 

2.Applicanf- 

Name Japan Science and Technology Corporation 

Address 1-8, Hon-cho 4-chome, Kawaguchi'shi, 

Saitama-ken 332-0012 Japan 

S.Proculator: 

Name OGURA Wataru 

Address 201, Ohno-Senkawa Bldg., 23-7, Kanamecho 3-chome, 

Toshima-ku, Tokyo 332-0012 Japan 

4. Object of Amendment: Specification and Claims 

5. Amendment: 

(1) Specification, page 2, Ime 3; the wording of "pulsed laser beam" is replaced by 
"pulsed laser beam of wavelength different from absorption wavelength of rare 
earth and/or transition metal ion". 

(2) Specification, page 2, Une T, the wording of "pulsed laser beam" is replaced by 
"pulsed laser beam of wavelength different from absorption wavelength of rare 

earth and/or transition metal ion". 

(3) Specification, page 2, last line-page3, Une i; the wording of "preferably does not 
overlap" is replaced by "does not overlap". 

(4) Claim l; the wording of "pulsed laser beam" is replaced by "pulsed laser beam of 
wavelength different from absorption wavelength of rare earth and/or transition 
metal ion". 

(5) Claim 7; the wording of "pulsed laser beam" is replaced by "pulsed laser beam of 
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wavelength different from absorption wavelength of said rare earth and/or 
transition metal ion". 

6. List of Attached Documents: Pages 2-3 and Claims 
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CLAIMS 



T(amended) A method of selectively reforming an inner part of an inorganic body, 
which comprises' 

emitting a pulsed laser beam of wavelength different from absorption 
wavelength of rare earth and/or transition metal ion to an inorganic body 
containing said rare earth and/or transition metal ion, and 

condensing said pulsed laser beam at a focal point in an inner part of said 
inorganic body, 

whereby said rare earth and/or transition metal ion changes its valence only 
at said focal point and its vicinity. 

2. The method of selectively reforming an inner part of an inorganic body 
defined in Claim 1, wherein the inorganic body is a glass or crystal containing 
one or more of oxide, haUde and chalcogenide. 

3. The method of selectively reforming an inner part of an inorganic body 
defined in Claim 1 or 2, wherein the rare earth ion is one or more of Ce, Nd, Pr, 
Sm, Eu, Tb, Dy, Tm and Tb ions. 

4. The method of selectively reforming an inner part of an inorganic body 
defined in Claim 1 or 2, wherein the transition metal ion is one or more of Ti, Mn, 
Cr, V, Fe, Cu, Mo and Ru ions. 

5. The method of selectively reforming an inner part of an inorganic body defined in 
either one of Claims 1 to 5, wherein the focal point is relatively shifted wdth 
respect to the inorganic body so as to form a domain with a predetermined 
pattern where the rare earth and/or transition metal ion changes its valence. 

6. The method of selectively reforming an inner part of an inorganic body 
defined in either one of Claims 1 to 6, wherein the inorganic body is irradiated 
with a pulsed laser beams with pulse width under a picosecond. 

7. (amended) An inorganic body having such the selectively reformed inner part 

that a domain where valence of rare earth and/or transition metal ion is changed 



98-14PCT 
Translation of AMENDMENT 

by condensed irradiation of a pulsed laser beam of wavelength different from 
absorption wavelength of said rare earth and/or transition metal ion is formed 
with a predetermined pattern in an inner part of said inorganic body. 
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